INTRODUCTION {#sec1-1}
============

Pheochromocytoma is a rare but critical neuroendocrine tumour arising from chromaffin cells of the adrenal medulla. Similar tumours arising from extra-adrenal chromaffin cells are called paraganglioma or extra-adrenal pheochromocytoma.\[[@ref1]\] Recurrence of pheochromocytoma is uncommon, with incidence of up to 3-10% cases.\[[@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9]\] The mechanism of recurrence in pheochromocytoma is an unresolved issue.\[[@ref10][@ref11]\] Management of recurrence of pheochromocytoma using minimally invasive surgery is rarely reported.\[[@ref1][@ref10][@ref12]\] We hereby present a case report of a 20-year-old female who presented to us with recurrent pheochromocytoma, 2 years after laparoscopic left total adrenalectomy, which was then managed successfully using laparoscopy.

CASE REPORT {#sec1-2}
===========

A 20-year-old female underwent laparoscopic total left adrenalectomy for 3.8 × 3.2 cm^2^ left adrenal pheochromocytoma in our hospital 2 years ago. Her postoperative course was uneventful, and the patient was discharged with a normal blood pressure on tablet amlodipine 2.5 mg once daily. The histopathology confirmed the features suggestive of pheochromocytoma. The capsule was intact and the rest of the adrenal gland was normal.

She was readmitted to the endocrinology department of our hospital with palpitations, headache and breathlessness, suggesting a recurrence of pheochromocytoma. Her urinary noradrenaline and normetanephrines were raised. Magnetic resonance imaging (MRI) of abdomen showed 2 cm × 2 cm mass in the left suprarenal fossa appearing hyperintense on T2-weighted image \[[Figure 1](#F1){ref-type="fig"}\]. However, metaiodobenzylguanidine (MIBG) scan did not show any uptake, but fluorodeoxyglucose positron emission tomography (FDG PET) showed a metabolically active lesion in the left para-aortic region. The biochemical parameters including serum cortisol, parathyroid hormone (PTH), thyroid-stimulating hormone (TSH) and thyroxine were within normal limits, making the diagnosis of familial syndrome less likely. The patient was taken up for laparoscopic excision of the mass.

![T2-weighted image of MRI of abdomen showing hyperintense lesion in left suprarenal fossa (arrow) after laparoscopic total left adrenalectomy suggestive of recurrence of pheochromocytoma](JMAS-12-278-g001){#F1}

The patient was prepared for surgery. On laparoscopy, mild adhesions were present which were lysed using ultrasonic shears. A well-defined tumour of about 2 × 2 cm^2^ was seen abutting the left renal vein \[[Figure 2](#F2){ref-type="fig"}\]. The previous clip was seen anterior to the tumour \[[Figure 3](#F3){ref-type="fig"}\]. The swelling was carefully mobilised and excised, taking care to prevent any injury to renal vessels. A small lymph node of 1 × 1 cm^2^ was seen which was also removed. A drain was placed after ensuring haemostasis.

![Laparoscopic view showing tumour (green arrow) lying over the kidney bed (grey arrow) abutting the renal vein (blue arrow)](JMAS-12-278-g002){#F2}

![Laparoscopic view showing the hem-o-lok (arrow) placed over the adrenal vein during previous surgery](JMAS-12-278-g003){#F3}

Postoperatively, the patient did well. The drain was removed on the second postoperative day, and the patient was discharged on the fourth postoperative day without any anti-hypertensive medication. The histopathology revealed 3.2 cm × 2.2 cm × 1.2 cm mass consistent with features of pheochromocytoma. The separately sent lymph node showed features of a necrotising granulomatous inflammation that was negative for acid-fast bacilli (AFB) staining. The patient is doing well at the 6-month follow-up.

DISCUSSION {#sec1-3}
==========

Recurrence of pheochromocytoma is uncommon. Goldstein *et al*., from the experience of 48 years of open surgical excision of pheochromocytoma, observed the recurrence in 5 out of 64 pheochromocytomas and 4 out of 26 extra-adrenal pheochromocytomas over a mean follow-up of 12.6 years and 11.5 years, respectively.\[[@ref2]\] Amar *et al*. in their 25 years\' experience of surgical excision of pheochromocytoma observed a recurrence rate of about 10%, with the risk of recurrence being 3.4-fold higher in patients with familial disease than in those with sporadic tumours.\[[@ref3]\] The major familial diseases associated with recurrent pheochromocytoma include multiple endocrine neoplasia (MEN) type 2 due to RET (rearranged during transfection) oncogene mutation; Von-Hippel-Lindau (VHL) disease due to a mutation in the VHL gene; neurofibromatosis (NF) due to NF type 1 gene mutation; and familial pheochromocytoma/paraganglioma syndrome due to a mutation in succinate dehydrogenase (SDH) types B, C and D.\[[@ref4]\] In patients suffering from VHL, Walther *et al*.\[[@ref5]\] reported a recurrence in 1 out of 13 patients, while Neuman *et al*.\[[@ref6]\] observed recurrence in 1 out of 29 patients undergoing open partial adrenalectomy. In MEN2 syndrome, recurrence rates varied from 18.5% at a mean follow-up of 3.6 years to 33% during a median follow-up of 54-88 months.\[[@ref7][@ref8]\] Another retrospective study involving 552 patients with MEN2A syndrome reported a recurrence of around 1% in patients undergoing minimally invasive adrenalectomy as compared to a 3% recurrence rate after open procedure (*P* = 0.24) over a follow-up of 6-13 years.\[[@ref9]\] In our case, the patient underwent laparoscopic total adrenalectomy without any significant perioperative complications. In spite of the complete surgical resection of the tumour with no histological or radiological remnant disease, the patient still presented with a recurrence. Moreover, the patient did not show any feature suggestive of a familial syndrome, although a genetic study could not be done to confirm the same.

The mechanism of recurrence of pheochromocytoma is still an unresolved issue. Recurrence could be probably due to formation of a new tumour due to genetic predisposition, or incomplete resection of tumour, or seeding of new tumour nodules secondary to intraoperative handling. Genetic predisposition appears a reasonable factor for recurrence in familial syndromes.\[[@ref10]\] Incomplete resection of the tumour or adrenal tissue inadvertently left after total adrenalectomy could be a possible reason. This could be ruled out from the histopathological or radiological remnant of disease postoperatively. However, Li *et al*. proposed the theory of iatrogenic pheochromocytomatosis for recurrence. They showed laparoscopic-induced seeding of tumour due to local spillage of tumour as a possible mechanism of recurrence.\[[@ref11]\] The exact cause of recurrence in our case is difficult to comment on.

Minimally invasive management of recurrent pheochromocytoma has been less reported. Nomura *et al*. reported a case of recurrent pheochromocytoma that occurred 5 years after laparoscopic total adrenalectomy, which was successfully managed using a laparoscopic approach.\[[@ref12]\] Walz *et al*. studied 61 chromaffin neoplasms including 52 pheochromocytomas and 9 paragangliomas managed successfully using minimally invasive surgery.\[[@ref1]\] Out of these patients, four patients had recurrent tumour. Three patients developed recurrent pheochromocytoma, while one developed paraganglioma after open surgical excision. Only one patient with recurrent pheochromocytoma was managed using a laparoscopic approach, while the other three were successfully managed using the retroperitoneoscopic approach. They followed the policy of using the posterior retroperitoneoscopic technique for tumours cranial to the renal vessels as in three cases (two pheochromocytomas and one paraganglioma) and a laparoscopic approach for tumours placed anterior to the renal vein as in the remaining case of recurrent pheochromocytoma. In another study by Nambirajan *et al*., five patients with recurrent hereditary pheochromocytoma were included.\[[@ref10]\] Four patients had recurrence after open transperitoneal partial adrenalectomy, and the remaining patient developed recurrence after laparoscopic partial adrenalectomy. Three patients had unilateral recurrence, and two of them had bilateral recurrence. The transperitoneal laparoscopic approach was used in all the cases. They reported that the procedure is easier if the previous surgery was laparoscopic, due to less adhesion formation.

At our centre, we commonly use a laparoscopic approach for excision of pheochromocytoma, and have used the same approach successfully for the management of its recurrence.

CONCLUSION {#sec1-4}
==========

A laparoscopic approach should be preferred in the management of recurrent pheochromocytoma because of less morbidity, less adhesion formation, better visualisation, better intraoperative haemodynamic control and easier reoperation for recurrences, but extensive experience in minimally invasive and endocrine surgery is indispensable.
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